Lichen myxedematosus is a distinct entity that has not been recognized generally in the past. We wish to demonstrate that the condition has nothing to do with distnrbances of the thyroid gland or other endocrine glands on the one hand or with papular or other forms of scieroderma on the other hand. Lichen myxedematosus, formerly referred to as "generalized localized" myxedema (1), occnrs usually as a generalized lichenoid eruption, less frequently in discrete papular form or discrete lichenoid plaques and rarely as urticarial plaques. Histopathologically, deposits of mucin occur in discrete papules or, less frequently, as diffuse deposits throughout the cutis, and in this regard only is the condition similar to cutaneous myxedematous (mucoid) states associated with disease of the thyroid or other endocrine disturbances.
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THE JOURNAL OF INVESTIGATIVE DERMATOLOGY glistening, firm, white papules varying in size from that of a pinhead to 3 mm. They were arranged in patches and in linear fashion aod were most prominent oo the extensor surfaces. Palpation gave a grater-like sensation. No material was expressible when the lesions were punctured.
The results of laboratory studies on the urine and blood were within normal limits. A serologic test for syphilis disclosed nothing abnormal. Studies for urinary porphyrins revealed no abnormalities. The intradermal test with Congo red gave no evidence for amybid. Basal metabolic rates were +9 and +18 per cent. Careful clinical study failed to reveal any evidence of disturbances of the thyroid or other endocrine glands. The clinical impression was that of an extensive syringoma or possibly an anhidrotic disturbance. In the differential diagnosis, such conditions as amyloidosis, lichen ruber moniliformis, colloid degeneration, miliaria and multiple benign cystic epitheliomas were considered. In retrospect, the condition of a generalized papular lichenoid type of urticaria pigmentosa as described by Graham and his associates (5) should also have been considered.
Biopsies of skin from the right arm, right side of the neck and right shoulder revealed the histnpathologic changes of so-called localized solid edema or circumscribed myxedema (figs. 2 and 3). Slight hyperkeratosis and keratotic plugging of the orifices of the dermal appendnges were noted in all the regions. The remainder of the epidermis was flattened and atrophic and displayed loss of rete ridges as the result of pressure from discrete, well-circumscribed, mucoid papules in the upper part of the cutis. A moderate increase in melanin was present in the basal layer of the epidermis. Edema was present in the upper part of the cutis. This was the result of deposition of 216 THE JOTJENAL OF INVESTIGATIVE DEEMATOLOGY fore, probably were not mast cells. The fibroblasts and the collagenous fibers and fibrils apparently merged and participated in the formation of the mucin. The latter substance FIG. 3 (case 1) . a. Details of mucin (hematoxylin and cosin; X600). b. Mucin deposited in fibrils of collagen (mucicarmine; X430). c. Deposits of mucin resulting in spreading of fibrils of collagen (van Gieson; X525). also could be seen as an ill-defined amorphous material between the collagenous fibers. Methyl violet stains failed to disclose amyloid. Histochemical studies, however, were not done. I _ a A mild perivascular infiltration of lymphocytes and an occasional plasma cell and mast cell were noted in the cutis. Dilatation of the capillaries and lymph spaces was present when the papule was formed in the upper part of the cutis. The deeper vcssels were normal. The elastic fibers were reduced in number wherever deposits of mucin occurred. The Maresch-Bielschowsky stain revealed increase in reticulum or lattice fibers, especially where mucin was deposited. No alteration in the sweat ducts or glands was apparent. Administration of both Lugol's solution and thyroid extract was begun at the clinic and carried out for some months at home, but this did not influence the cutaneous eruption. A diet of raw vegetables and fruits was begun, and it was thought that distinct involution of most of the lesions occurred. However, the muscles of the mouth became tight so that she could open her mouth only three quarters of an inch.
The patient was presented by Rothman, Lorincz and Stoughton on May 16, 1951 , before the Chicago Dermatological Society with a tentative diagnosis of nodular diffuse scleroderma or lichen myxedematosus. She had lost a great deal of weight, and as a result, displayed marked wrinkling of the skim A striking linear arrangement of the papules was apparent along the lymphatic vessels and lines of cleavage of the skin, especially on the extensor surfaces ( fig. 4 ). Progressive stiffness of the fingers and face had developed until removal of dentures was no longer possible because of the restricted opening of the mouth. Mild episodes of blanching of the fingers, such as seen in Raynaud's disease, had occurred, and a rather generalized induration of the skin was noted as the disease progressed. No internal symptoms of dysphagia were noted. A nuclear cataract had appeared and exotropia involving the right eye, together with an extensive healed left chorioretinitis, was present.
The results of extensive laboratory and roentgenologic examinations carried out by Lorincz at this time were all essentially within normal limits. Basal metabolic rates on two occasions were +17 and +19. The values for total plasma proteins were 7.53 gm. per 100 cc. and the globulin fraction was elevated to 3.09 gm.
At this time, Lorincz (3) found the most outstanding feature of the histologic picture to be fibrosis, which in places was reminiscent of a suhepidermal fibrosis or keloidosis. Numerous fibroblasts and mast cells were present. Masses of mucinous material were deposited diffusely and this material could be removed by treatment of the sections with hyaluronidase. Metachromatic material, however, still remained in the mast cells and immature fibroblasts, and in their fibrils. Special stains showed loss of elastic fibers in the papillary and subpapillary layers and thickening and increased fragility of the fibers in the remainder of the corium. No calcium, amyloid or fat could be demonstrated by histochemical methods, though in some sections questionable evidence of phospholipid was present.
Dr. Loriacz kindly seat representative sectios of skin removed from various regions in this patient and we concur in his finding of an increase of fibrous tissue. The question concerning increase in mast cells will be discussed later, as the mast cells did not show metachromatic granules. In some sections, mucin was deposited diffusely throughout the cutis and in others the picture resembled the discrete mucinous papules that we had found several years previously. The collagenous fibers did not show the homogeneous appearance that is encountered in scleroderma. No increase in thickness of the cutis was noted, nor did obliterative changes in the blood vessels appear, such as in scleroderma. Dr. Lorincz explained the equivocal reactions to Hotchkiss and McManus stains encountered in the various biopsies on the basis that, in the fibrotic areas, the more intense staining is similar to that seen in other conditions in which new collagen is being laid down by proliferating fibroblasts, as, for example, in the lesions of subepidermal fibrosis.
Dr. Lorincz stated that local injections of hyaluronidase failed to alter the clinical picture. Subsequent intramuscular administration of hyaluroaidase (alidase, 1,000 units) produced no change. Dr. Dalton (4) regarded this dosage as inadequate. The patient thea received a course of corticotropin (ACTH) but no benefit was derived, although it was thought that a transient softening of the skin occurred, probably as the result of solution of the mucinous infiltrates.
Dr. Hothman (7) and Dr. Lorincz informed us recently that the condition of the patient has remained about the same. They agree that the patient has lichen myxedematosus and that the condition in this patient is distinct from papular forms of scieroderma. However, Lorincz would prefer the term, "lichen fibromucinoidosus" because the clinical features resembled those of scleroderma and because the prognosis in this case and in our case 2 apparently is more serious than that of the case of Dalton (1) or other cases of lichen myxedematosus. Case 2. A man, 52 years of age, was seen at the clinic in February, 1949, because of a generalized eruption that had appeared seven months previously. The lesions had started on the dorsum of the right hand and within two weeks had become generalized. Swelling of the ankles had been present from the onset. The lesions had not produced any symptoms except for mild crawling sensations of the scalp. His general health had been good. A tentative diagnosis of dermatomyositis had been made elsewhere, but administration of para-aminobenzoic acid and other medications had not produced benefit. He had experienced no significant preceding illness and had continued working as a laborer after the eruption became generalized.
General examination revealed universal erythema and areas of deep-brown pigmentation about the neck and extremities (fig. Se). Diffusely scattered over the entire face, trunk and extremities were firm, flesh-colored, waxy papules that ranged in size from a pinhead to a diameter of 3 mm. or more. The scalp was corrugated and infiltrated by pebble-sized nodules. The fingers presented the appearance of sclerodactylia and were pigmented. The patient could not make a complete fist, and he could not open his month completely because of tightness of the skin. The tongue was reddish but not enlarged, and the papillae were atrophic. The lower half of his body was reddish brown in color. Here the eruption was less papular but had an infiltrative texture and was suggestive of cutis anserina. The appearance of cutis marmorata was noted on the lower extremities. The upper part of the thorax and back disclosed a heavy, fine-grained, leather-like appearance and contained lichenoid or round, reddish papules that were 2 mm. in diameter. These were most prominent in the axillary folds, sides of the neck and supraclavicular regions. The forehead and ears were furrowed by infiltrations and minute papules. Periorbital edema and infiltrations had narrowed the palpebral fissures to a slit. In some regions, especially on the thorax and neck, the papules were arranged in a beadlike pattern.
The patient was afebrile. He displayed some difficulty in removing his coat because of stiffness and moderate weakness in the shoulders. Mild cramping of the legs was noted when he climbed stairs. The results of the following laboratory studies were within normal limits: urinalysis; routine blood studies, including differential blood count; serologic tests for syphilis; nasal smears for acid-fast bacilli; sedimentation rate of erythrocytes; total proteins, blood cholesterol, fatty acids, total lipids and urinary porphyrins. Roentgenologic examination of the thorax, esophagus and gastrointestinal tract disclosed nothing abnormal. Dental roentgenograms revealed local periodontal disease but no evidence of widening of the periodontal spaces indicating acrosclerosis. Biopsy of the pectoral muscle disclosed no abnormalities and did not reveal any evidence of dermatomyositis. (This was also true of biopsies performed elsewhere.) Electrocardiographic studies also disclosed no abnormalities. The intracutaneous injection of Congo red in three sites failed to demonstrate retention of dye. The basal metabolic rate was found to be +42 on two occasions, but this was said by the internists to be caused by the erythema and resultant loss of heat. Studies on protein-bound iodine and tracer studies by means of iodine 131 did not give any findings indicative of thyroid disturbance. It was considered definitely that no real evidence of systemic or endocrinologic disease was present.
Among the clinical diagnostic possibilities considered were scleroderma, dermatomyositis, lymphoblastoma, especially leukemia cutis, generalized and localized myxedema, myxedema, amyloidosis cutis, leprosy and lichen ruber moniliformis. The appearance of the upper half of the body suggested lymphedema, such as might result from mediastinal obstruction. Biopsy of the skin was done from papular, infiltrated plaques in the right retroauricular area and forehead and also from the specimen removed when biopsy of the muscle from the pectoral region was done.
The histopathologic findings in all these specimens were similar to those reported in case 1, and consisted of discrete papules in the upper part of the cutis that contained mucin, collagen and fibrinoid material, as well as an increase in the number of fibroblasts.
In addition, some of the basal cells of the epidermis appeared pyknotic and compressed, resembling the changes seen in ordinary myxedema. Considerable increase in the melanin of the basal layer was noted, such as occurs in scleroderma. An increase in fibrous tissue was noted in the papules, which, however, apparently contained mucin also. Diffuse deposits of mucin were present between the fibrils and wbat might be regarded as the ground substance. Between the mucinous fibrils occurred what appeared to be fine granular material and the fibrils apparently merged with the fibroblasts. In sections stained with Giemsa and polychrome methylene blue, occasional mast cells were noted, especially in sections of the skin taken from the thorax. Again, the Hotchkiss and McManus stains were difficult to interpret and resulted in a doubtful reaction for mucopolysaccharides. Special stains did not reveal the presence of amyloid. Homogenization of connective tissue or evidence of the vascular changes of scleroderma was not present, nor was the cutaneous picture suggestive of dcrmatomyositis.
Treatment with thyroid extract and Lugol's solution produced no improvement in the condition of the patient. His fingers became stiffer, and in November, 1950, his home physician reported hoardlike stiffness of the skin and underlying tissues. The patient had dyspnea and had become mentally depressed. In February, 1952, his son wrote that the patient was failing.
In a letter received from his own physician it was learned that the patient died of respiratory and cardiac failure in the spring of 1952. Necropsy revealed evidence of hypertensive vascular disease of the kidneys and congestive changes in various organs. Biopsies of muscle at necropsy showed slight atrophy but failed to give evidence of scleroderma or dermatomyositis. Only traces of mucin were noted in the skin and mucin was not to be found in any internal organs. In retrospect, therefore, death would appear to be due to hypertensive vascular disease and was not associated with the lichen myxedematosus. Case 3. A woman, 38 years of age, came to the clinic in January, 1942, because of an eruption that had developed gradually during several years. The past history was apparently noncontributory, although she had experienced typical migrainous headaches and had undergone a hysterectomy many years before. Also, she had had pneumonia in the past.
Cutaneous examination revealed discrete, rounded, pale-yellow papules about 2 mm. in diameter, located bilaterally and asymmetrically on the dorsum of the forearms, wrists, hands and medial aspects of the knees (fig. Sb). A total of about 30 lesions was noted.
Results of laboratory examination were all within normal limits. These included a serologic test for syphilis, determination of values for hemoglobin and leukocytcs and estimation of blood lipids, including cholesterol. Determination of the basal metabolic rate showed nothing abnormal. A roentgenogram of the thorax revealed no abnormal findings.
The clinical diagnoses suggested initially were xanthomatosis, leiomyoma and neuroma. A biopsy from a papule on the dorsum of the hand revealed localized myxedema and a diagnosis was made of disseminated, lenticular, nodular myxedema.
The histologic picture included hyperkeratosis and minimal acanthosis. The entire cutis appeared edematous, and separation of the collagenous fibers was noted, together with dilated capillaries in the upper part of the cutis and papillary bodies. Sections stained with mucicarmine revealed fine, reddish fibrils between the bundles of collagenous fibers. These fibrils were associated intimately with fibroblastic cells. The definitely circumscribed papules of mucinous deposits seen in the first 2 cases were not encountered in this case. Instead, the mucin was distributed diffusely through most of the cutis, in a fashion similar to that seen in ordinary myxedema. Results of the Hotchkiss and McManus stains were indeterminate. Elastic fibers were abundant throughout the cutis and revealed only minimal fragmentation.
In February, 1951, the patient reported that she still had cutaneous lesions, some of which had enlarged. In January, 1952, she said that she had not experienced stiffness of the mouth hut that she had noted some arthritis of her hands and that she had to place them in hot water to limber them up. The cutaneous lesions were enlarged somewhat when compared to the condition ten years before but otherwise she felt well.
EEPOET OF ADDITIONAL CASES
One of us (Montgomery), together with Dr. Fred Weidman, had the privilege of making histologic diagnoses in both Dr. Dalton's and Dr. Barrett's cases in 1940, at which time the lesions in these cases temporarily were designated as "generalized localized" myxedema. The senior author also has seen Dr. Dalton's patient clinically and has studied many of the subsequent cutaneous sections. Dalton's case differed from our cases 1 and 2 only in that no clinical features suggesting sclcroderma were present.
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The following additional cases are briefly referred to, but in some instances will be reported later in more detail. Burks (8) sent tissue removed in 1949, and again in 1950, from a man, 45 years of age, who had cutaneous lesions on the ears, dorsum of the hands, elbows and wrists that varied from groups of papules to plaques. A plaque in the pretibial region suggested so-called localized myxedema. Clinical diagnoses included amyloidosis, pityriasis rubra pilaris and xanthoma, the latter because of the yellowish color of some of the plaques. Intracutaneous injections of Congo red failed to reveal amyloid. Histopathologic changes in both specimens were identical to those described in our cases 1 and 2, with the exception of apparent vacuolation of some of the cells in the upper part of the cutis. This appearance had led to the diagnosis of xanthoma by a dermatopathologist elsewhere. Study of frozen sections stained for lipids, however, failed to reveal the presence of fat. After the senior author made a diagnosis of lichen myxedematosus, Dr. Burks conducted extensive clinical laboratory tests but nothing abnormal was noted. He has tried a great variety of therapeutic agents, including vitamin A, thyroid extract, iodides, estrogenic substances, extract of the anterior lobe of the pituitary gland and lipotropic substances, all without benefit. Injection of hyaluronidase under 1 lesion produced no benefit. Recently, the patient stated that some improvement followed administration of an aqueous solution containing a vasoconstricting principle derived from liver extract (kutapressin).
Dr This case will be presented later (9), but fundamentally it resembled our case, as it also presented clinical features of scleroderma, together with acrosclerosis. Muscular weakness was present but biopsy of a muscle did not reveal evidence of dermatomyositis. Administration of cortisone produced some improvement on motion of the fingers.
After study of a section of skin sent by Shelmire (10), in 1944, a diagnosis uf lichen myxedematosus was made. This patient was 58 years of age and had noted a generalized urticarial and plaque-like eruption for two years ( fig. 6a ). Approximately 200 lesions were scattered over the thorax, back and thighs, and at the time of biopsy a mucoid substance oozed out of the tissues. No clinical evidence of thyroid disturbance was present. Dr. Shelmire kindly traced the patient, and, in April, 1951, the nodules and plaques had disappeared, leaving innumerable cutaneous lesions on the trunk and extremities. These lesions were the size of split peas. The histologic picture duplicated that seen in our cases 1 and 2 and it presented also the diffuse mucinous infiltrate seen in our case 3. No increase in mast cells was noted and results of the Hotchkiss and McManns stains were within normal limits. The patient was seen subsequently by Livingood (11) , and by several other physicians, who considered the possibility of cutaneous xanthomatosis or sebaceous adenomatous hypertrophy. However, values for blood lipids were within normal limits. Scieroderma and dermatomyositis were also considered, as was poikiloderma. Determination of the basal metabolic rate disclosed nothing abnormal.
Livingood (11) matnsus. The histopathologic picture primarily was that of an extreme degree of diffuse deposits of mucin throughout the cutis, but mucin also occurred in discrete papules, as described in 2 of our 3 cases. No histologic evidence of syphilis or psoriasis was present. Dr. Edens kindly had numerous laboratory tests performed, including determination of the basal metabolic rate, none of which disclosed anything abnormal. Administration of thyroid This case and the case described immediately before are cited as probably atypical forms of lichen myxedematosus that represent essentially a lichenoid plaque-like type but that call for further observation before being accepted in the general group of cases of lichen myxedematosus. These lesions are of interest also because they occurred in Negroes. Upshaw (13) , in July, 1950, sent tissue from the right arm of a 32-year-old dentist who was supposed to have hypothyroidism, as manifested by a basal metabolic rate of -40 The clinical diagnosis of xanthoma or sarcoid had been considered. Histologically, the pie ture was that of lichen myxedematosus with diffuse deposits of mucin throughout the cutis, as in our case 3, and the clinical picture also was similar to the multiple discrete papular lesions seen in our case. Further study and the performance of multiple basal metabolic tests by different laboratories demonstrated that the basal metabolic rate was not ower than -4, and the values for blood cholesterol were within normal limits. Dr. LTpshaw noted a tendency for the lesions to clear when the patient, who was obese, lost weight. Nodular lesions appeared, some of which developed vesicles and broke down to form ulcers.
The last case is atypical in many respects, but ulcerated lesions also occurred in the patient of Shelmire and Livingood and in the 2 Negroes. The lesions in Dr. Upsha\v's case in the beginning were those of a papular type of lichen myxedematosus.
REVIEW OF LITERATURE AND CLASSIFICATION
Many cases in the literature apparently correspond to what we have termed "lichen myxedematosus," but incomplete data, such as lack of availability of basal metabolic rates in the earlier reports, make agreement in classification impossible.
The earliest cases of what today would be regarded as lichen myxedematosus were reported by Dubreuilh (14) , in 1906, and Reitmann (15) , in 1908, as unusual forms of scleroderma. The clinical and pathologic descriptions, ho\veVer, though no stains for mucin \vere made, are clearly those of myxedematous nodular infiltrations of the skin without evidence of thyroid disease, and Pillsbury and Stokes (16) , in 1931, so classified them. In Reitmann's case, however, sclerodermatous-like involvement of the mouth occurred also, and, therefore, Butler and Laymon (17), in reporting their case of nodular diffuse scleroderma, reclassified Dubreuilh's and Reitmann's cases as nodular forms of scleroderma. The case of Butler and Laymon generally was accepted as an example of scleroderma at the time of presentation, though the histopathologic changes were regarded as atypical. Dr. Laymon kindly allowed one of us (Montgomery) to study the material, and in one part of the tissue appeared large amounts of mucin in circumscFibed papular arrangement, such as has been described for lichen myxedematosus. In a second piece of tissue, increase in dense fibrous tissue was present, suggestive almost of subepidermal fibrosis, but still a great increase in mucin was noted. Sclerodermatous features in this case predominated, LICHEN MYXEDEMAT0SUS 225 including scierodactylia and tightness of the mouth, though none of the vascular changes associated with acroscierosis were found. Walzer (18) presented a case similar to that of Butler and Laymon but special studies for mucin were not done.
Many authors have described the presence of mucin in scieroderma and many other dermatoses. Montgomery and Ragsdale (19) , in an unpublished study of various types of scieroderma, have been unable to demonstrate histologically any appreciable increase in mucin. None of our cases or those cited in the report of Butler and Laymon (17) revealed any other histologic features of scieroderma, such as homogenization of the connective tissue and increased thickening of the walls of the smaller blood vessels with obliterative changes. It is our opinion that the tightening of the mouth and stiffness of the fingers probably resulted from edema and mucoid changes rather than from true scierodermatous changes, though to date biopsy from these regions has not been done.
In reviewing the literature, we found reports of several cases that closely resembled our cases 1 and 2 (14, 15, (20) (21) (22) , a few that resembled our case 3 (23) (24) (25) (26) and some that seemed to fall between the generalized lichenoid type (1, 27) and the discrete papular form (28) . The lesions in some of these cases have been referred to by Freudenthal (25, 29) as myxedema papulosum, but exact classification is not possible. We did not encounter reports in the literature that described lesions comparable to the lichenoid plaques seen in the 2 Negroes, or to the earlier urticarial lesions seen in the patient of Shelmire and Livingood.
In the majority of cases reported, evidence of disturbance of the thyroid or other endocrine glands was lacking, though such disturbance often was suspected.
Study of the lesions in von
Fischer's (30) case, as is true of a few of the other cases, failed to reveal mucin, but the method of staining for mucin is not given. Reuter (31) , in 1931, found Kreibich's method to be unreliable and that, when Mayer's mucicarmine method was used, several times the usual concentration of carmine was necessary in order to obtain satisfactory results. The case of von Fischer seemed to fulfill the clinical picture of lichen myxedematosus; the basal metabolic rate was within normal limits. Von Fischer regarded the patient as having a hypothyreotic constitution and emphasized disturbances in the chemical constituents of the blood, including hypoalbuminemia, with definite increase of the beta and gamma fractions of the globulin. He described involution of the cutaneous changes by administration of calcium theobromine-sodium salicylate and suggested the presence of a disturbed synthesis of albumin in the liver or in the neuro-endocrine apparatus. Dalton and Sidell (2) found changes in the beta and gamma globulins but definite evidence of hepatic dysfunction was not present in their case.
Dr. Otto Foerster (32) kindly called our attention to a case reported by Galewsky (33) as one of papular scleroderma in which elevation of the basal metabolic rate was noted but in which an initial thyroid deficiency was present that was improved by use of thyroxin. Freud, in discussing this case, cited a case of his that was similar to the case of Reitmann, that of Dössekker (34) and those of others. In these cases, atypical myxedema was present and mucin was noted, 226 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY but the skin was not as tight as in scieroderma. Arndt in his discussion suggested the term "scieromyxedema" for the lesions in Galewsky's case. Exact classification of the cases of Galewsky and Freud is not possible, though clinically the lesions apparently resembled those of lichen myxedematosus.
Many atypical examples of cutaneous forms of myxedema have been classified as lichen myxedematosus when such cases would be better classified with other cutaneous myxedematous states. Dössekker's (34) case did not resemble any of ours except for the distribution of the lesions. Dössekker found mucin and thought a disturbance of the thyroid was present because the patient responded to implantation of thyroid. Other cases similar to that of Dössekker have been reported (27, (35) (36) (37) . The case of Bernhardt (38) might be included, but it more closely resembles lichen myxedematosus. B. Localized solid edema or circumscribed or pretibial myxedema (almost always associated with exophthalmic goiter and probably caused by a thyroid-pituitary disturbance). C. Lichen myxedematosus (papular mucinosis or lichen fibromucinoidosus). No relation to disturbance of the thyroid or other endocrine glands is apparent. 1. Generalized lichenoid papular eruption 2. Discrete papular forms 3. Localized to generalized lichenoid plaques 4. Urticarial plaques and nodular eruptions that end usually in the lichenoid form Many cases have been reported in which the lesions are papular or lichenoid and in which a definite history or evidence of disease of the thyroid or other endocrine glands is present (39) (40) (41) (42) .
Cases that are difficult to classify include that reported by Sunserie (43) of an obese woman who had elephantiasic, papulonodular myxedema associated with hyperthyroidism and acromegalic facies. She displayed a papular lichenoid eruption of the legs and pubis. Cohen (44) used the term "myxedema circumscriptum thyrotoxicum" because in many cases, as in Sunserie's, the lesions were not limited to the pretibial regions. Pautrier (45) described lesions in an 18-year-old girl who had generalized myxedema, poikiloderma-like symptoms, spontaneous ulcerations, glaucoma and multiple disturbances involving the adrenals, ovaries and the pituitary gland. Her basal metabolic rate ranged from -4 to -14.
Various but similar classifications of forms of cutaneous myxedema or mucoid states have been advanced in the past (25, 29, 38, 39, 42, 46) . Table 1 presents our classification as a working basis, but it must be recognized that atypical forms may be found in all three groups.
The characteristics of the first two groups have been described by O'Leary (47) , Pillsbury and Stokes (16) and Curtis and his associates (48) . The last group of authors emphasized the importance of the thyroid-stimulating hormone of the anterior lobe of the pituitary gland in the development of malignant exophthalmos and localized solid edema (localized myxedema). They attributed both these conditions to an excess of this hormone, which induces edema. The third group is lichen myxedematosus, which is not associated with evidence of endocrine disturbance. The common denominator for all cutaneous myxedematous states is the presence histologically of deposits of mucin in the cutis (44, 46, 49) . This deposition tends to occur in discrete circumscribed papules rather than diffusely throughout the cutis, as is seen usually in other types of cutaneous myxedematous (mucoid) states. In all three groups, deposits of mucin predominate.
PATHOGENESIS
No agreement occurs concerning the exact nature of mucin. For twenty-five years one of us (Montgomery) has been using a strong solution of mucicarmine, preferably without counterstain (50) *•This is omitted because in many instances collagenous tissue stains a faded pink and frank merging of myxedematous regions with normal collagenous fibers occurs. It is important to study the sections under natural rather than artificial light. We have noted no false positive reactions with the above stain.
Hyaluronic acid is an important constituent of many mucins. Watson and Pearce (51) (52) (53) found an increase in hyaluronic acid in pretibial myxedema associated with exophthalmic goiter and thought that this increase might be caused by a disturbance of the balance between hyaluronic acid and hyaluronidase. Trotter and Eden (54) suggested that an increase in mucin in myxedema might result from a deficiency of hyaluronidase. Palitz and Brunner (46) stated that the mucin in the pretibial type of myxedema is composed of mucopolysaccharides, namely, hyaluronic acid. Asboe-Hansen (55) was of the opinion that a relationship between thyroid function and hyaluronidase was present. Meyer and Rapport (56) distinguished five mucopolysaccharides in connective tissue, including hyaluronic acid.
Asboe-Hansen (57, 58) was of the opinion that hyaluronic acid as well as heparin is secreted by mast cells, which he found to be abundant in myxedematous tissue. We found oniy a slight increase in mast cells in our case 2, which was not sufficient to account for formation of mucin, nor did we find an increase in mast cells in a series of cases of localized solid edema (pretihial myxedema). It is true that, in the lesions in our 3 cases of lichen myxedematosus, fibrils of connective tissue seemed to merge with mucinous fibrils and displayed metachromatic staining with polychrome methylene blue. However, the nuclei in the fibroblasts did not participate in the process and only a few cells that showed metachromatic staining contained definite granules. It is doubtful if, in the absence of demonstrable granules, these histiocytes should be classified as true mast cells. Dr. Loriucz, however, pointed out that, in formalin-fixed sections, he and his associates have been unable to pick out granules in mast cells even in urticaria pigmentosa. This is understandable as formalin is not a good fixative for mast cells, which contain heparin, the latter being water soluble. He also pointed out that treatment with hyaluronidase does not remove the metachromatic material in true mast cells, whereas if the metachromatic granules in histiocytes were caused by a type of mucin, such as is seen in true myxedema, the granules should be removed by such treatment. Of course, the possibility of some other unknown type of hyaluronidase-resistant, metachromatic, mucinous material being present in histiocytes cannot be ruled out. Klemperer (59) emphasized the content of protein rather than the content of polysaccharide in collagenous fibers. Click and Sylvén (60) found that the native compound of heparin and lipoprotein obtained from tissues rich in mast cells is an inhibitor of hyaluronidase. Schoch (61) was unable to support some of Asboc-Hansen's contentions concerning hyaluronidase.
The whole subject of fibrinoid changes in myxedema is at present in a state of flux, nor can we account at present for the mast cells being responsible for the mucin in cases of lichen myxedematosus. Studies by Lorincz arid Rothman in our case 1 indicated that hyaluronidase and hyaluronic acid were not predominant factors. No response followed local injections of hyaluronidase (46, 62) in the patients represented by our case 1 and by Burks' case but Dalton and Sidell obtained local involution after injection of large doses.
The question of amyloidosis was considered in practically all cases of lichen myxedematosus, yet in none that we studied could amyloid be demonstrated. One of us (Montgomery) recently saw a man, 55 years of age, who had exophthalmic goiter with a basal metabolic rate of +64 and \vho had pretibial myxedema in which definite deposits of amyloid also were present. To add to the complexity of pathogenesis of mucoid cutaneous states, Sweitzer and Winer (63) reported the occurrence of xanthoma tuberosum and ordinary myxedema in the same patient and Wile and Snow (64) reported a case of lipid proteinosis in which deposits of amyloid were present. Involvement of the mucous membranes in some cases of lichen myxedematosus suggests a close relationship between all these disorders, which is borne out by the histochemical staining reactions.
Just as two forms of amyloidosis are recognized, one purely local arid the other systemic, and just as local calcinosis and generalized calcinosis associated with calcium metabolism are recognized, so then could not lichen myxedematosus be regarded as a local cutaneous disturbance of nucleoproteins, hyaluronic acid and mucopolysaccharides without attributing the condition to a disturbance of metabolism originating in the thyroid or pituitary gland or both. Certainly, in the cases that we are reporting, including Dalton's case, which has been observed for thirteen years, some evidence of endocrine disturbance should have appeared by now, if such disturbance plays any role in development of these lesions.
In several cases of lichen myxedematosus, the cutaneous lesions flrt appeared following systemic infections, snch as influenza. More cases have occurred in women than in men, but no evidence of estrogenic disturbance has been noted.
DIFFEEENTIAL DIAGNOSIS
Distinction of lichen myxedematosus from other cutaneous forms of myxedematous states and from scieroderma and dermatomyositis has been discussed. Drouet (65) described the case of a young girl who had myxedema and in whom epidermolysis bullosa and scleroderma intervened. Yallery-Radot and associates (66) reported a case in which exophthalmic goiter was present and in which myxedema and generalized scleroderma occurred progressively. If both myxedema and scleroderma are regarded as collagenous diseases, then both conditions might be present in the same individual.
In an uncommon form of papular urticaria pigmentosa described by Graham, Schwartz and Foot (5), a close similarity \vas noted to the generalized lichenoid type of lichen myxedematosus. Through the courtesy of Dr. Graham (67) and Dr. Pearce, we were able to make further studies of their tissue and found the typical picture of urticaria pigmentosa. The mast cells not only presented granules when stained with polychrome methylene blue and Giemsa, thus indicating that they contained heparin, but also they stained a bright pink with mucicarmine, indicating the presence of hyaluronic acid. Results of the Rotchkiss and McManus stains for polysaccharides were positive. No diffuse deposits of mucin in relation to collagenous tissue, as seen in lichen myxedematosus, were noted in this tissue.
Clinically, lichen ruber moniliformis (morbus moniliformis lichenoides) (68) bears a close resemblance to the generalized lichenoid type of lichen myxedematosus. The clinical similarity between the two conditions is, in fact, so close that Mumford and Barber (22) At times, because of their yellowish hue, they have been compared to xanthoma, and, because of the configuration of the lesions, to granuloma annulare. Of all these conditions, granuloma annulare is the only one in which mucin is present, but in the remaining conditions the histopathologic picture is entirely different.
Other conditions mentioned in differential diagnosis have included pseudoxanthoma elasticum, lichen sclerosus et atrophicus (70) , leiomyoma, neuroma, ganglioma and syringoma. All these conditions should be differentiated on the basis of concomitant findings. We need only mention the similarity of atypical myxedematous states to localized patches of neurodermatitis, acrodermatitis chronica atrophicans, parapsoriasis, poikiloderma (37) , and forms of elephantiasis.
SUMMARY AND CONCLUSIONS
A study has been made of the histopathologic and clinical findings in 3 cases of lichen myxedematosus seen at the Mayo Clinic. In addition, material in 8 other probable cases has been furnished by the kind co-operation of several physicians.
Lichen myxedematosus, also referred to formerly as "generalized localized" myxedema, occurs usually as a generalized lichenoid eruption, less frequently in a discrete papular form or as lichenoid plaques and rarely in the form of urticarial plaques. Lichen myxedematosus differs from other types of cutaneous myxedema (mucoid states) in that it is not associated with thyroid disease or apparently with any other endocrine disturbance.
Lichen myxedematosus is characterized histologically by deposition of large amounts of mucin, usually in the form of discrete papules in the upper part of the cutis. It should be distinguished from localized solid edema or circumscribed or pretibial myxedema associated with exophthalmic goiter on the one hand and from the various cutaneous changes seen in association with true myxedema on the other. The condition has been confused in the past with papular forms of scieroderma and also with many dermatoses having a lichenoid eruption. A working classification is presented of the various forms of cutaneous myxedema and mucoid states.
The pathogenesis of lichen myxedematosus is unknown, but a disturbance in the balance of hyaluronidase in the skin may be a factor. The condition has failed to respond to any form of treatment, including use of various endocrine preparations. Local injections of hyaluronidase, as advocated for localized solid edema or pretibial myxedema, have produced equivocal results.
We are of the opinion that lichen myxedematosus, or whatever other term may be accepted, represents a distinct entity that previously has been confused with many other conditions. DISCUSSION DR. JOHN E. DALTON, Indianapolis, md.: We are indebted to the presenters for a fine paper. My interest in this subject stems from an opportunity to watch a case of the papular form of this disease over a period of twelve and a half years, and to observe another shortly with Dr. Casey Barrett. One of these cases was submitted to most searching clinical and laboratory studies and we were unable to establish any endocrinopathy.
Von Fischer's finding of hypo-albuminemia and increased beta and gamma globulin was also found by us. This led him to propose a liver defect in the synthesis of albumin. However, a full liver profile on our patient failed to reveal an alteration in this organ. We urge others to check this finding. The reason for his using a diuretic in therapeusis is not understood. However, we employed this same calcium diuretic over a two month period in our patient but secured no benefit.
Large doses of vitamin C in our patient were not beneficial, but one of Dr. Montgomery's patients reported betterment on a diet of raw fruits and vegetables. This led to studies which were confusing. In single tests on a single patient, we found half normal values of vitamin C in the buffer coat of blood and increased ascorbic acid in skin sections.
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Disappearance of the papules surrounding biopsied sites was routinely noted by us in contradistinction to Montgomery's cases who had new lesions appearing in such areas. The same recession was also observed following the application of liquid phenol and neutralization, the exposure to dry ice and curettage and the intradermal injection of hyaluronidase. To obtain this latter result one must use large dosages, place the material intradermally and apply sustained pressure. We also found disappearance of the metachromasia in sections treated with hyaluronidase. Thus, it seems there is a factor or factors present in these skins which alters the enzyme-substrate balance.
Drs. Cooper and Lansing noted independently the absence of reticulum fibers, both in sections from involved and uninvolved skin taken from our patient.
What this means we cannot say, but it is more confusing when Dr. Montgomery reports abundant or increased lattice fibers. The purely papular lesions of our cases failed to show either the fibrosis or numerous fibroblasts and mast cells reported by others. This may be because of the absence of scierodermatous lesions in our patients. Furthermore, we found elastic tissue fibers unchanged in their staining distribution and amount. Sections taken from involved skin showed large clumps of white ash which is believed to be calcium and magnesium oxides.
The presenters register the same disapproval of the methods of classification which we have held. Because of this, we lately proposed a classification modified from that advanced by Pellitz and Brunner. In this a general heading of mucinosis is used with subdivisions for the sub-groups. This will be published.
DR. HERMAN BEERMAN, Philadelphia, Penn.: Drs. Pillsbury, Shelly and I have studied a 47-year old woman with lichen myxedematosus. Clinically, a number of diagnoses were considered, including a fixed type of penicillin reaction, some collagen disease, pseudoxanthoma elasticuni, polyarteritis nodosa and trichinosis. The patient was presented at a meeting of the Philadelphia Dermatological Society with no additional definitive suggestions.
Laboratory studies, with the exception of the biopsies, gave largely negative results. The basal metabolic rate was +9. Roentgenograms of the hands showed findings consistent with rheumatoid arthritis.
The course in the hospital was characterized by increasing pain in the hands and elbows and by an up-and-down course of the cutaneous lesions, although the involved sites never became completely normal. It was evident that we were dealing with an unusual process. After conversation with Montgomery, it seemed to correspond best to a diagnosis of lichen myxedematosus. This thought was borne out by the results of biopsy specimens which showed the histologic pattern of myxedema. Although mucin was not demonstrable by McManus stains performed with a variety of modifications, muci-carmine stain revealed some mucin.
Treatment with considerable cortisone had only a moderately good effect. One intravenous injection of 25 mg. of ACTH over a period of eight hours was administered. This was followed by a definite severe flare-up of the cutaneous lesions.
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Although there was some temporary flare-up and spread of the lichenoid process after discharge from the hospital, the patient sustained a gradual improvement so that within five months the skin of the neck and arms had returned to normal. Her face had been well for some time. Her arthritic condition, however, had persisted. At the date of last contact with her physician (May 20, 1952) he stated that the eruption was still entirely gone, the arthritis had disappeared from the upper extremities but was still manifest in the lower extremities.
In addition to adding another case of lichen myxedematosus to the group which Montgomery and Underwood have compiled, our patient is remarkable in that her cutaneous lesions disappeared within a period of slightly more than one year, whereas the lesions of patients, such as Dalton's, have persisted for nearly thirteen years. Furthermore, our patient illustrates the difficulties involved in the clinical diagnosis of lichen myxedematosus and, as Montgomery and Underwood have shown, it re-emphasizes the deficiencies of the McManus procedure in determining the presence of mucin in tissues.
DR. CARL W. LAYMON, Minneapolis, Minnesota: I agree with Dr. Montgomery that all cases of diffuse scleroderma should be studied for mucin. He stated that he could find no mucin in the sections from his patients who had diffuse scieroderma. If a patient with the characteristics of diffuse scleroderma was found to have mucin on histologic examination, I think that there would be no question regarding the diagnosis. The disorder would still be considered diffuse scleroderma. If a patient who had nodular, diffuse scleroderma had no mucin on histologic examination, there would be no question of lichen myxedematosus. If an extensive papular eruption is present in conjunction with scieroderma and scierodactylia, confusion arises. Since most, but not all, patients with lichen myxedematosus have features of scieroderma, perhaps the latter plays some role in the pathogensis of lichen myxedematosus. DR. ALLAN LoRINcz, Chicago, Ill.: I very much enjoyed this presentation. In Case No. 1 of Dr. Montgomery, which I have had the opportunity to study, the scleroderma-like features have gradually become more prominent. Nevertheless, I agree with Dr. Montgomery that this is quite different from ordinary scieroderma both clinically and histologically. I wonder, however, whether it is correct to group all of the cases presented in this paper into one category solely on the basis of the presence of cutaneous mucinous deposits in the absence of thyroid dysfunction because, for example, granuloma annulare and some early nodular subepidermal fibroses may also show mucin. I think at least two distinct entities were presented here, both showing mucinous deposits, but one in addition have marked fibroblastic proliferation, scleroderma-like features and a worse prognosis.
HAMILTON MONTGOMERY (in closing): I appreciate the remarks of all the discussors. In the cases I have studied there has been an increase in reticulum fibers. In the case reported by Butler and Lynn in 1937 there was some question 236 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY as to the histologic diagnosis of scieroderma. It was recognized that there was some fibrosis, but there was no homogenization of the connective tissue as seen in scieroderma, and in retrospect stains for mucin were positive to give a similar picture to our cases of lichen myxedematosus. May I sum up in a few brief statements: There is true cutaneous myxedema with diffuse edema and also cutaneous changes in patients with a low B.M.R. but no evidence of frank myxedema, yet both of whom have positive mucin in the skin. Then there are cutaneous forms of myxedema with local or generalized myxedema associated with rare endocrine disturbances. The second group consists of localized solid edema (or circumscribed or pretibial myxedema) almost always associated with exophthalmic goiter and probably caused by thyroid-pituitary disturbances. A third group we have presented under the title of lichen myxedematosus but for which the terms papular mucinosis or lichen fibromucinoidosis have been advanced. This condition has nothing to do with thyroid or other endocrine disturbances and has been confused in the past with papular forms of scieroderma and many other conditions from amyloidosis to xanthomatosis. It can be seen in forms varying from generalized papules to discrete papules to lichenoid plaques and even to urticarial plaques.
